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1. EVALUATION DU BÉNÉFICE À EMPLOYER UNE BROSSE À DENTS
ÉLECTRIQUE DANS LA PHASE INITIALE DU TRAITEMENT PARODONTAL.
1. 1 RÉSUMÉ
Le but de cette étude clinique randomisée sur 70 sujets avec une parodontite
chronique était d’évaluer le bénéfice à utiliser une brosse à dent éléctrique lors de la
phase initale du traitement parodontal.
Après un détartrage supragingival, les sujets ont été assignés à un brossage avec
une brosse à dent manuelle (group M) ou électrique (group P) et suivis après 7, 14 et
28 jours.
A 28 jours, l’indice de plaque (PI) moyen était significativement plus bas pour les
sujets du groupe P. Le nombre moyen de sites avec un PI>1 au jour 14 et 28 et le
nombre moyen de sites avec un saignement au sondage étaient significativement
plus bas dans le groupe P.
Conclusions : l’utilisation d’une une brosse à dent électrique au cours de cette
phase du traitement parodontal permet de réduire d’avantage la plaque et de
réduire le nombre de sites qui saignent au sondage.
1.2 INTRODUCTION
Comme toutes les surfaces externes du corps, le milieu buccal est exposé en
permanence à la colonisation d’une large variété de microorganismes. La
desquamation des surfaces épithéliales permet de contenir l'accroissement de cette
flore et de maintenir un équilibre entre celle-ci et l’hôte. Les structures dentaires
exhibent en revanche une surface dure, propice à la formation et au
développement de dépôts bactériens (plaque dentaire ou tartre).
L’élimination de ce biofilm par un brossage efficace joue un rôle clé dans le
maintien de la santé bucco-dentaire. Il a en effet été démontré que l’accumulation
de plaque induit une gingivite (inflammation des gencives) et que son élimination
permet d’inverser ce processus (Loe et al. 1965). La plaque dentaire est également
impliquée dans l’étiologie de la parodontite (perte de l’attache parodontale), bien
que la relation entre les deux soit complexe (Page & Kornman 1997). De nombreuses
études ont cependant mis en valeur l’importance d’un bon contrôle de plaque sur
le succès du traitement parodontal (Magnusson et al. 1984, Nyman et al. 1977,
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Rosling et al. 1976a, Rosling et al. 1976b). La plaque dentaire est également le
facteur causal principal des caries dentaires (van Houte 1994).
L’efficacité du brossage dépend principalement de la motivation du patient, de la
technique et du temps consacré. Le développement des brosses à dents électriques
a pour but d’améliorer ces paramètres. Commercialisées dès le début des années
soixante, elles remplissent une part croissante du marché depuis le début des
années quatre-vingt-dix et représentent plus de 40% des ventes de brosses à dents
(électriques et manuelles confondues) pour l’année 2006 en Europe de
l’ouest (source interne Procter&Gamble!).
Malgré ce succès commercial, ce moyen d’hygiène n’a pas toujours su convaincre
la communauté scientifique. Après avoir été décrétées au moins aussi efficace que
les brosses à dents manuelles pour éliminer la plaque (Ash 1964), les brosses à dents
électriques ont pratiquement disparue du marché vers la fin des années soixante, en
raison de leur manque de fiabilité. Mimant l’action des brosses manuelles par des
mouvements horizontaux et verticaux, elles restaient néanmoins recommandées
pour les personnes à la dexterité ou à la motivation réduite (Greene 1966). La
progression des brosses à dents éléctriques s’est opérées grâce à de nombreuses
améliorations techniques et l’introduction de mouvements à haute férquence de
vibrations (ultrasoniques), oscillatoires, rotatifs ou ioniques. Malgré ces progrès, la
faible évidence scientifique quant à une supériorité des brosses à dents électriques
par rapport aux brosses manuelles a été soulevée lors du World Workshop in
Periodontics de 1996 (Hancock 1996). Une revue de la littérature ultérieure a
apporté les conclusions suivantes : les brosses à dents éléctriques semblent être plus
efficace que les brosses manuelle ; cette différence est principalement liée à la plus
grande efficacité des brosses électriques à nettoyer les espaces interdentaires (Van
der Weijden et al. 1998).
Une méta-analyse récente a démontré que seules les brosses à dents électriques à
mouvement de rotation et oscillation (tête tournant dans un sens puis l’autre) étaient
plus efficaces que les brosses manuelles en terme de réduction de plaque et de
l’inflammation gingivale (Robinson et al. 2005). La grande majorité des études
cliniques randomisées et contrôlées prises en considération par cette revue
systématique portait sur des sujets parodontalement sains, avec une gingivite ou
inscrits dans un maintien parodontal (parodontite assainie). De plus, un nombre
restreint d’études donnaient des résultats sur la sécurité du produit utilisé.
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1.3 OBJECTIFS
Le but de l’étude est d’évaluer et de comparer la sécurité et l’efficacité cliniques
d’une brosse à dents électrique à mouvements de rotations et d’oscillations dans la
phase initiale du traitement parodontal par rapport à une brosse manuelle.
1.4 MATÉRIEL ET MÉTHODE
Cette étude randomisée et menée en aveugle porte sur 70 sujets. Les sujets ont été
assignés à deux types de moyens d’hygiène distincts par randomisation. Afin d’éviter
un déséquilibre entre les deux groupes, une randomisation restrictive (Altman &
Bland 2005) a été réalisée permettant une stratification pour la sévérité de la
parodontite et le tabagisme.
Sujets
Les critères d’inclusion principaux des sujets étaient : signature du formulaire de
consentement, bonne santé générale, âge compris entre 18 et 70 ans, minimum de
12 dents mesurables et diagnostic de parodontite chronique (Classe II). Les critères
d’exclusion étaient : étudiants en médecine dentaire ou professionnels de la santé
dentaire ; toutes limitations physique susceptibles d’entraver les procédures de soins
d’hygiène normales ; présence de caries, de lésions traumatiques, de piercing intra
ou perioral ; allergie connue aux produits testés ; traitement médicamenteux
pendant au moins trois jours consécutifs au cours des 28 derniers jours ; condition
médicale nécessitant une antibioprohylaxie pour les soins dentaires ; maladie
systémique pouvant avoir une influence sur les résultats de l’étude ; participation
récente ou actuelle dans une étude clinique sur les moyens d’hygiène.
Protocole clinique
Visite 1 (jour 0) :
Les mesures cliniques initiales suivantes ont été réalisées par un examinateur (PG) :
indice de plaque (PI), indice gingival (GI), profondeur de poche (PD), mesure des
récessions, saignement au sondage (BOP), présence de lésions sur les muqueuses.
Deux groupes de traitement ont été formés par randomisation et stratification pour
la sévérité de la parodontite et le tabagisme: groupe avec brosse manuelle (M) et
groupe avec brosse à dent électrique (P). Un détartrage supragingival et des
instructions d’hygiène ont été réalisés par une hygiéniste dentaire (GS). Les
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Instructions portaient sur l’utilisation de la brosse correspondante au groupe
d’affiliation ainsi que sur des moyens d’hygiène interdentaire adaptés au besoin du
patient. Chaque sujet a reçu un calendrier dans lequel il était tenu d’inscrire la
fréquence et la durée des brossages ainsi que d’éventuelles prises de médicaments.
Visite 2 et 3 (jour 7 et 14).
La présence de lésions sur les muqueuses et les paramètres cliniques (PI, GI, PD,
récessions, BOP) ont été répertoriés. Les instructions d’hygiène ont été revues avec
chaque sujet en focntion de son contrôle de plaque.
Visite 4 (jour 28)
La dernière visite consistait à enregistrer les mesures finales et à récolter les
calendriers de brossage. A la suite de cette étude, les sujets ont poursuivi le
traitement parodontal en tant que patients ordinaires de la Section de Médecine
Dentaire.
Analyses statistiques
La moyenne de chaque paramètre clinique a été calculée pour chaque sujet à
chaque visite. De plus le nombre moyen de sites par sujet avec un PI>1, GI>1,
récession >1 mm et PD>4 mm a été établi.
La différence entre le groupe P et M a été déterminée pour chaque visite en utilisant
un t-test (pour PI, GI, PD et récession moyenne) et le Mann Whitney U-test (pour le
BOP et le nombre de sites moyens PI>1, GI>1, récession >1mm et PD>4mm).
1.5 RÉSULTATS
Les 70 sujets ont terminé l’étude. Aucune différence significative entre les deux
groupes n’a pu être démontrée avant le début de l’étude.
L’examen des tissus mous et durs au cours de l’étude a démontré : une abrasion
superficielle de la muqueuse vestibulaire de la dent 37 au jour 14 chez un sujet du
groupe P. Cette lésion n’était plus visible au jour 28. Un sujet du groupe M a présenté
au jour 14 une petite lésion palatine probablement liée à la consommation d’un
aliment dur. Elle n’était plus visible au jour 28. Trois sujets du groupe P et trois sujets du
groupe M ont présenté des abrasions en regard d’un maximum de trois espaces
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interdentaires. Ces lésions semblaient clairement être liées à l’utilisation de bossettes
interdentaires.
La figure 1 montre que le PI moyen était significativement plus bas pour le groupe P
que pour le groupe M au jour 14 et 28. Aucune différence significative n’a pu être
démontrée entre les groupes P et M en ce qui concerne le GI moyen, profondeur de
poche et récession moyenne.
La figure 2 montre que le groupe P présentait un nombre moyen de sites qui
saignaient significativement plus bas que le groupe M ainsi qu’un nombre moyen de
sites avec un PI>1 significativement plus bas que dans le groupe M aux jours 14 et 28.
Les figures 3 et 4 montrent le profil topographique du PI et GI moyen, les deux
paramètres significativement différents entre les deux groupes au jour 28. Il en ressort
que la différence pour le PI moyen entre les groupes P et M est plus prononcé dans
la région linguale de l’arcade inférieure que dans les autres régions.
1.6 DISCUSSION
Selon une revue systématique récente, les brosses à dent électriques à mouvement
de rotation et oscillation réduisent de manière plus importante la gingivite et la
plaque que les brosses à dents manuelles (Robinson et al. 2005). Malgré ce résultat,
les cliniciens sont récalcitrants à introduire une brosse électrique dans la phase
initiale du traitement parodontal par crainte d’induire des lésions traumatiques au
niveau des tissus mous enflammés. Les résultats de cette étude ne permettent pas
de soutenir ces appréhensions.
Dans cette étude, les sujets utilisant une brosse à dent électrique ont réduit de
manière significativement plus importante la plaque et le saignement que les sujets
utilisant une brosse manuelle. Dans certaines rapports précédents, il a été évoqué
que les résultats à court terme de ce type d’étude peuvent être biaisés par « l’effet
de nouveauté » (Egelberg 1999). Bien qu’il ne soit pas possible d’exclure une telle
influence, plusieurs points suggèrent que les différences ne puissent être attribuées à
ce seul phénomène. Premièrement, les bénéfices cliniques à court terme observés
dans la présente étude ont également été obtenu dans une étude à plus long
terme (Haffajee et al. 2001). Deuxièmement, les différences marquées en faveur de
la brosse à dents électrique dans certaines régions (linguales des canines et
prémolaires inférieures) ne sont pas nécessairement liées à une utilisation accrue de
ce moyen d’hygiène dans ces sites mais plutôt à une performance inférieure de la
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brosse à dent manuelle. Troisièmement, le degré de compliance des deux groupes
peut être considérée comme similaire comme l’atteste le temps consacré au
brossage reporté dans les calendriers.
Cette étude n’a pas permis d’établir de différence significative en terme de GI, PD
ou récession. L’influence limitée de l’hygiène buccale sur les poches parodontales
profondes a été démontrée par le passé (Beltrami et al. 1987, Kho et al. 1985, Loos et
al. 1988). Son importance pour le succès du traitement parodontal a par contre été
clairement établie (Axelsson et al. 2004). De ce fait le but de l’hygiène dentaire n’est
pas d’éliminer les causes de la parodontite mais plutôt de prévenir sa récidive après
un traitement sousgingival. Lors de l’évaluation de différents moyens d’hygiène dans
la phase initiale du traitement parodontal, les différences dans l’élimination de la
plaque sont par conséquent plus importantes que les différences entre les variables
dépendantes de l’ensemble du traitement parodontal.
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2. Evaluation of the Benefits of Using a Power Toothbrush During
Initial Phase of Periodontal Therapy.

Patrick Gugerli, Graziella Secci, Andrea Mombelli
Department of Periodontology, School of Dental Medicine, University of Geneva,
Switzerland
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Short title:

Power toothbrush in initial therapy

In this examiner masked, randomized two-arm parallel study involving 70 adults with
untreated periodontitis, subjects using a power toothbrush reduced supragingival
plaque to lower levels and showed significantly less bleeding on probing than
subjects using a manual brush.
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3. ABSTRACT
Background: Studies evaluating the efficacy of oral hygiene procedures typically
focus on either prevention, or maintenance after periodontal therapy. Little is known
about the specific benefit of a power toothbrush during therapy.
Objective: To evaluate the clinical efficacy of power as compared to manual
toothbrushing in patients undergoing the initial phase of periodontal therapy.
Materials and methods: This was an examiner masked, randomized two-arm parallel
study involving 70 adults (age 23-81), with untreated periodontitis. After an initial
supragingival debridement, subjects were assigned to tooth brushing with either a
manual (M) or a power toothbrush (P). Subjects returned for measurements after 7,
14 and 28 days.
Results: In the subjects of group P the mean Plaque Index (PlI) was significantly lower
at day 28 than in those of group M (P: 0.23, M: 0.41, p=0.006). These subjects also had
a significantly lower mean number of sites remaining with a PlI>1 (day 14: P: 3.9, M:
11.3, p=0.018; day 28: P: 5.8, M: 13.4, p=0.005), and a significantly lower mean BOP
(day 14: P: 0.29, M: 0.38, p=0.017; day 28: P: 0.30, M: 0.37, p=0.034). Differences in the
mean Gingival Index, the number of sites with a GI>1, mean recession, mean pocket
probing depth and the number of pockets >4 mm were not significant.
Conclusion: Subjects using a power toothbrush during initial treatment reduced
supragingival plaque to lower levels and showed significantly less bleeding on
probing than subjects using a manual brush.
Key words:

Power toothbrush, non-surgical periodontal therapy, supragingival
plaque

4. INTRODUCTION
The importance of good oral hygiene during all phases of periodontal therapy has
been well established. A recent systematic review of power toothbrushes by the
Cochrane Collaboration determined that brushing with an oscillating rotating
toothbrush was significantly better at reducing gingivitis and plaque than manual
brushing (1). Studies within periodontal populations using a power toothbrush have
focused on evaluations during the maintenance phase of therapy (2-5). This project
investigated the benefit of using an oscillating rotating brush during the initial phase
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to enhance the healing in preparation for more advanced therapy (deep scaling
and root planing and periodontal surgery).
The objective of the study was to evaluate and compare the safety and clinical
efficacy of power as compared to manual toothbrushing when used as part of the
oral hygiene regimen of patients undergoing initial phase of periodontal therapy.
5. MATERIALS AND METHODS
This was an examiner masked, randomized two-arm parallel design including 70
subjects. The sample size of 70 was determined from previous studies of the same
design (3). Subjects were randomly assigned by computer-generated table to
receive one of the two oral hygiene regimens. A balanced random permuted block
approach (4-unit block size) was used to prepare the randomization tables. In order
to avoid unequal balance between the 2 regimens, restricted randomization
(minimization) (6) was performed stratifying for disease extent and severity (!25 sites
with PPD >5 mm vs. <25 pocket with PPD >5 mm) primarily, and smoking status
(smoking >10 cigarettes per day vs. smoking "10 cigarettes or non-smoker)
secondarily. Minimization was used only after the inclusion of the 50th subject, and
only if groups became unbalanced by 2 or mores subjects in the stratified
categories. Once imbalance was corrected, we reverted back to the randomization
sequence.
The protocol was approved by the Ethics committee of the School of Dental
Medicine, University of Geneva.
5. 1 Subjects:
Between March and September 2005, approximately 150 persons were screened for
a possible enrollment in this study. Demographic data, medical history, general
health status and current medication usage were assessed and recorded from
eligible subjects. Participants were selected after a review of the following inclusion
and exclusion criteria: Signed informed consent, in good general health, aged 18-70
years, minimum of 12 scorable teeth (not counting 3rd molars, teeth with orthodontic
appliances, bridges, crowns or implants), diagnosis of chronic periodontitis, Class II
(7). The exclusion criteria were the following: Dental professionals or dental students,
any physical limitations or restrictions that might preclude normal oral hygiene
procedures (i.e. toothbrushing, etc.), evidence of rampant dental caries, evidence
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of traumatic lesions at the baseline visit, peri/intra-oral piercings, known allergy to the
test products, received therapy with any drugs for at least 3 consecutive days within
the last 28 days that might affect the outcome of the study (i.e. antibiotics, antiinflammatory medications, phenytoin), medical condition or history requiring
prophylactic antibiotic coverage for dental treatment, any systemic condition,
significant illness or disease that might influence or preclude subject’s participation in
the study (e.g. AIDS, diabetes), currently or have recently (within the last 30 days)
participated in any other oral hygiene clinical study.
The subjects were asked to refrain from any elective, non-emergency dental care
(e.g., prophylaxis) over the course of the present study. In the case of a dental
emergency, the subjects were allowed to seek dental treatment and notify the
investigator. Subjects were permitted to take medications while participating in the
study provided they would not, in the opinion of the investigator, affect the outcome
of the study. All medication usage was recorded for each subject during the study.
Medications taken within 1 month prior to the start of the study were also recorded.
5.2 Clinical protocol
All selected subjects read and signed the informed consent prior to treatment
assignment. Visit 1 (Day 0): Baseline measurements of oral tissue safety, plaque,
gingivitis, pocket depth, recession and bleeding were taken by the examiner (PG).
Subjects were then stratified and randomized to treatment group based on the initial
number of pockets >4 mm and the smoking status. Stratification and assignment to
group was conducted out of the view of the examiner. All subjects received an initial
debridement limited to the removal of supragingival plaque and hard deposits,
calculus and stain by one therapist (GS). All subjects then received oral hygiene
instructions explaining the oral hygiene procedures including brushing and
interdental cleaning methods (e.g. floss, interdental brushes, wood sticks), and for
the use of their assigned brush by the same study therapist. Subjects in Group P
received a power toothbrush 1 ; subjects in group M received a manual toothbrush 2 .
The therapist spent the same amount of time (15 minutes) per subject explaining the
1

Oral-B® Professional Care Series 8000 (D18/EB17), Oral-B Laboratories, Boston, MA,

USA
2

Manual toothbrush, adult, American Dental Association, Chicago, IL, USA

14

oral hygiene procedures including brushing and interdental cleaning methods (e.g.
floss, interdental brushes, wood sticks). Toothbrushing was demonstrated on mouth
models. Subjects were instructed to maintain a diary form to record the dates, times
of brushing and any comments and medications taken during the study. Subjects
assigned to the power toothbrush were instructed to brush according to the
manufacturer’s brushing instructions supplied with the product. Subjects assigned to
the manual toothbrush group received instructions in the Bass method of
toothbrushing.
Visits 2 and 3: After 7 and 14 days, subjects returned to the clinic for measurements of
oral tissue safety, plaque, gingivitis, pocket depth, recession and bleeding. Subjects
were instructed to continue brushing twice daily and to record the dates, times of
brushing and any comments and medications taken during the study. Brushing
instructions were reviewed.
Visit 4: at day 28 subjects returned to the clinic for final measurements of oral tissue
safety, plaque, gingivitis, pocket depth, recession and bleeding, and the subject
diaries were checked for completeness.
Upon completion of the study the subjects were offered further periodontal therapy
as ordinary patients of the school.
5.3 Study assessments
One examiner (PG), blinded as to the treatment sequence assigned to each subject,
evaluated all clinical measurements for all subjects at all time points.
Clinical information was recorded for all scorable teeth present, excluding 3rd
molars, teeth with crowns, bridges, orthodontic appliances, or implants. Six surfaces
(mesiofacial, midfacial, distofacial, mesiolingual, midlingual and distolingual) were
scored of all natural teeth in the upper and lower jaw (a total of 168 possible sites).
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The order of clinical measurements was as follows:
•

Oral soft and hard tissue assessments

•

Plaque Index, PlI (8)

•

Gingival Index, GI (9)

•

Probing Pocket Depth, PPD

•

Bleeding on Probing, BOP

"

Distance between the cemento-enamel junction and the gingival margin,
Recession, Rec

Examination of the oral cavity included lips, tongue, gingivae, sublingual area, inner
surfaces of the cheeks, mucobuccal folds, hard and soft palate, and pharyngeal
area and cervical areas of all teeth. Assessments included color, texture, soft tissue
abrasion, and any irregularities. Any gross effects on hard tissues and dental
restorations were noted.
Pocket depth was measured to the nearest mm using a periodontal probe

3

averaging upward if the margin of the gingiva was between markings.
The bleeding on probing was recorded from the gingival sulci of all teeth after
periodontal probing. The presence of any bleeding within 30 seconds of gentle
probing was considered a positive response and given a score of 1. Sites that did not
bleed on probing were scored as 0.
5.4 Statistical analysis
Average overall scores were calculated for PlI, GI, PPD, BOP and Rec for each
subject at each examination by summing the scores and dividing by the number of
sites graded for that subject. In addition, the following four subject based parameters
were generated for each examination: The number of sites per subject with a PlI>1,
the number of sites per subject with a GI>1, the number of sites per subject with
Rec>1, the number of sites per subject with PPD>4.
In order to verify baseline comparability of the two treatment groups, statistical
comparisons between the groups was made for each demographic and efficacy
variable. The differences between patients in groups P and M were determined at
each time point using the t-test (mean PlI, GI, PPD, and Rec) and the Mann Whitney
U Test (BOP, number of sites per subject with PlI>1, GI>1, Rec>1, PPD>4). Multiple

3 PCP 12, Hu-Friedy, Chicago, IL, USA
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linear regression analysis (procedure GLM) was used to study the relationship
between the individual mean value of PlI, GI, PPD, and Rec at day 28 (dependent
variable) and the group affiliation as well as the respective baseline value (predictor
variables). P values <0.05 were accepted for statistical significance. The primary
outcome measures were plaque (PlI), clinical signs of inflammation as determined by
the GI, BOP, and oral tissue safety. The secondary measures were changes in PPD
and Rec.
Adverse events observed by all randomized subjects were summarized by treatment
group within each of the two treatment visits. Oral hard and soft tissue evaluations for
all evaluable subjects were summarized by treatment group.
SPSS 11 for Mac OS X

4

4

was used for all statistical analyses.

SPSS Inc., Chicago, Il, USA
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6. RESULTS
All 70 subjects completed the study. Reported medications were limited to the
occasional use of common analgesics for short-term relief of pain, i.e. headaches.
Table 1 presents the mean baseline clinical parameters in the 2 toothbrushing
groups. No significant difference was found between groups P and M for any of the
parameters evaluated.
The examinations of the oral soft tissues during the experimental period revealed the
following: a superficial abrasion of the buccal gingiva of tooth 37 was noted on day
14 in one subject of group P. It was no longer visible on day 28. One subject of group
M showed a small lesion of the palatal gingiva of tooth 14, which seemed to be due
to the consumption of hard food, and was also no longer detected on day 28. Three
subjects in group P, and three in group M showed abrasions in up to three interdental
spaces at one appointment, which were obviously linked to the use of interdental
brushes (One case was noted on day 7, one on day 14, and four on day 28).
Fig. 1 a-d show the mean values (±SEM) for PlI, GI, PPD, and Rec at baseline, day 7,
day 14 and day 28 in the two study groups. In the subjects of group P the mean PlI
was significantly lower at day 28 than in those of group M. Figure 2 a-e present the
longitudinal development of the mean numbers of sites per subject bleeding on
probing, with PlI>1, GI>1, PPD>4, and Rec>1 at baseline, day 7, day 14 and day 28.
The subjects in the powered brushing group had a significantly lower mean BOP and
a significantly lower mean number of sites remaining with a PlI>1 at days 14 and 28.
Differences in the mean GI, the number of sites with a GI>1, mean Rec, mean PPD
and the number of pockets >4 mm were not significant.
In both groups, all subjects showed a marked decrease in PlI, and the majority of
subjects showed an improvement in mean PPD, BOP and GI. The changes of mean
Rec were less impressive. Multiple linear regression analysis showed that a subject’s
assignment to powered toothbrushing (p=0.01), and a low mean baseline PlI
(p=0.005), had a significant beneficial effect on the individual’s mean PlI at day 28
(R2=0.2). Individual mean baseline values of GI, PPD and Rec also had an effect on
the values measured at day 28, but a significant influence of the group affiliation
could not be demonstrated for these variables. Adding the factor variable smoking
>10 cigarettes per day did not improve any of these models.
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Powered toothbrushing may have a specific advantage over manual brushing in
certain dentition areas. To examine this possibility, each outcome variable was
averaged across subjects at each site and each time point. Figs. 3 and 4 show the
topographical profile of local mean PlI and BOP – those two parameters with
significant differences between toothbrushing groups – at day 28. The general
tendency for lower PlI and BOP values in subjects using a powered toothbrush are
clearly visible on these graphs. A closer visual inspection indicated that differences
between P and M seemed to be particularly pronounced at the lingual aspects of
the lower arch. In fact, in this dentition segment subjects in group P had an average
PlI of 0.38 (±0.26) at day 28, whereas those in group M only reached a value of 0.69
(±0.31).
7. Discussion
The present study evaluated the effect of power as compared to manual tooth
brushing when used as part of the oral hygiene regimen of patients undergoing the
initial phase of periodontal therapy. Previous studies within periodontal populations
comparing powered versus manual tooth brushing have focused on the
maintenance phase of therapy. One study showed cleaning with a powered
toothbrush during 6 months improved clinical conditions more than cleaning with a
manual brush (3). A systematic review determined that brushing with an oscillating
rotating toothbrush was generally better at reducing gingivitis and plaque than
manual brushing (1). Despite of these reports clinicians may be reluctant to instruct
powered tooth brushing already during the initial phase of periodontal therapy
because of a perceived higher risk for mechanical trauma of inflamed soft tissues.
The present study did not substantiate these concerns. Repeated examinations of
the soft tissues of the 35 subjects using powered toothbrushes revealed signs of
abrasion possibly caused by brushing in only one case, at one spot, and only at one
time point. Three subjects in group P, and three in group M, showed additional signs
of soft tissue abrasion. In these instances interdental cleaning means were however
the obvious cause.
In the present study, subjects using a power toothbrush during the initial treatment
phase reduced supragingival plaque to lower levels than subjects using a manual
brush. As a result they also tended to have a lower mean incidence of BOP. It has
been pointed out previously that the interpretation of results form short-term studies
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may be confounded by the possibility of a “novelty effect” of the electric brush (10).
While we can indeed not exclude the contribution of a gadget effect to the better
results in subjects receiving a powered brush, the following points suggest that the
noted differences between groups P and M in our study cannot be attributed to this
phenomenon solely: First, clinical benefits of the same powered brush as used in our
study have also been demonstrated in the previously mentioned study with a 6
months follow-up (3). Second, it is noteworthy that the differences between groups P
and M where not equally large in all dentition areas. As Fig. 3 indicates, the marked
differences in favor of powered brushing in some areas (for example on the lingual
surfaces of mandibular premolars and canines) were not due to a particularly
thorough use of the powered brush but rather due to the poor plaque removing
performance of manual brushing. Third, an equal time had been used to explain oral
hygiene procedures using a powered or a manual brush. Furthermore the subjects’
diaries collected at the end of the study indicated that the participants of both
groups had invested a similar amount of time for brushing, demonstrated a similar
level of compliance, and all completed the study.
Our finding of a specifically better performance of powered brushing on the lingual
surfaces of mandibular premolars and canines is in agreement with the previous
study in periodontal maintenance patients, also showing a specific advantage of
the powered method on lingual mandibular surfaces (3).
While the present study was able to demonstrate differences with regards to PlI and
BOP, no significant differences were found with regards to GI, PPD, Rec. In this
context it may be useful to recall work published already in the last century, showing
on one hand the importance of proper oral hygiene for clinical success of
periodontal therapy (11-13, 14, and others), but on the other hand also the limited
therapeutic effect of tooth brushing alone on the disease process in deep
periodontal defects (15-17). Obviously the primary role of perfect oral hygiene is not
necessarily to remove the cause of periodontal disease in the pocket, but rather to
prevent its return after appropriate subgingival therapy. Thus, when evaluating the
effects of various oral hygiene procedures during the initial phase of therapy,
differences in plaque removing capacity, and effects on soft tissue surfaces are
more important criteria than differences, or lack thereof, on the main outcome
variables of the periodontal therapy over-all.
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9. Figure legends
Figure 1 a-d: Full mouth mean PlI, GI, PPD and Rec (±SEM) at baseline, day 7, day 14
and day 28 in the powered (•) and manual (º) toothbrushing groups.
Significances of differences between groups were tested at each time
point using the t-test.
Figure 2 a-e: Percentage of sites with a positive BOP, and mean number of sites per
subject with PlI>1, GI>1, PPD>4, and Rec>1 (±SEM) at baseline, day 7,
day 14 and day 28 in the powered (•) and manual (º) toothbrushing
groups. Significances of differences between groups were tested at
each time point using the Mann-Whitney U test.
Figure 3 a, b Topographical profile of local mean PlI at day 28 on the buccal (a) and
lingual (b) aspect. Values of the powered toothbrushing group are
indicated as a red line; the blue area represents those of the manual
group.
Figure 4 a, b Topographical profile of local mean BOP at day 28 on the buccal (a)
and lingual (b) aspect. Values of the powered toothbrushing group are
indicated as a red line; the green area represents those of the manual
group.
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10. Tables
Table 1.

Mean (±SEM) baseline clinical parameters in the powered and manual
toothbrushing groups.
Manual toothbrushing

Powered toothbrushing

35

35

Age (years)

49.03 ± 1.86

48.71 ± 1.94

Number of included teeth

23.1 ± 0.62

22.34 ± 0.71

% Male

46

46

% Smokers

34

46

Mean PlI

1.57 ± 0.10

1.51 ± 0.09

Mean GI

1.13 ± 0.07

1.13 ± 0.06

55 ± 3

50 ± 4

3.25 ± 0.09

3.29 ± 0.12

3.96 ± 0.15

4.05 ± 0.17

N

% Sites with bleeding on
probing
Mean pocket depth (mm)
Mean attachment level
(mm)
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Evaluation of the Benefits of Using a
Power Toothbrush During the Initial
Phase of Periodontal Therapy
Patrick Gugerli,* Graziella Secci,* and Andrea Mombelli*

Background: Studies evaluating the efficacy of oral hygiene procedures typically focus on prevention or maintenance
after periodontal therapy. Little is known about the specific
benefit of a power toothbrush during therapy. The objective
of this study was to evaluate the clinical efficacy of power
toothbrushing compared to manual toothbrushing in patients
undergoing the initial phase of periodontal therapy.
Methods: This was an examiner-masked, randomized, twoarm parallel study involving 70 adults (range, 23 to 81 years)
with untreated periodontitis. After an initial supragingival debridement, subjects were assigned to toothbrushing with a
manual (group M) or power (group P) toothbrush. Subjects
returned for evaluation after 7, 14, and 28 days.
Results: At day 28, the mean plaque index (PI) was significantly lower for subjects in group P than for those in group M
(P = 0.006). The mean number of sites with PI >1 at days 14
and 28 and the mean number of sites with bleeding on probing
at days 14 and 28 also were significantly lower in these subjects (P = 0.018 and P = 0.005, respectively, and P = 0.017
and P = 0.034, respectively). Differences in the mean gingival
index, the number of sites with a gingival index >1, mean recession, mean probing depth, and the number of pockets
>4 mm were not significant.
Conclusion: Subjects using a power toothbrush during initial treatment reduced supragingival plaque to lower levels
and showed significantly less bleeding on probing than subjects using a manual brush. J Periodontol 2007;78:654-660.
KEY WORDS
Controlled clinical trial; plaque; therapy; toothbrushing.

* Department of Periodontology, School of Dental Medicine, University of Geneva, Geneva,
Switzerland.

T

he importance of good oral hygiene during all phases of periodontal therapy has been well
established. A recent systematic review
of power toothbrushes by the Cochrane
Collaboration determined that brushing
with an oscillating rotating toothbrush
was significantly better than manual
brushing at reducing gingivitis and
plaque.1 Studies within periodontal populations using a power toothbrush have
focused on evaluations during the maintenance phase of therapy.2-5 This project investigated the benefit of using an
oscillating rotating brush during the initial phase to enhance the healing in
preparation for more advanced therapy
(deep scaling and root planing and periodontal surgery).
The objective of the study was to evaluate and compare the safety and clinical
efficacy of power and manual toothbrushing when used as part of the oral hygiene regimen during the initial phase of
periodontal therapy.
MATERIALS AND METHODS
This was an examiner-masked, randomized, two-arm parallel design that
included 70 subjects. The sample size
of 70 was determined from previous studies of the same design.3 Subjects were assigned randomly by a computer-generated
table to receive one of the two oral hygiene
regimens. A balanced random permuted
block approach (four-unit block size)
was used to prepare the randomization
doi: 10.1902/jop.2007.060279
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tables. To avoid an unequal balance between the two
regimens, restricted randomization (minimization)6
was performed, stratifying for disease extent and
severity (‡25 sites with probing depth [PD] >5 mm
versus <25 pockets with PD >5 mm) primarily, and
smoking status (smoking >10 cigarettes per day versus
smoking £10 cigarettes or non-smoker) secondarily.
Minimization was used only after the inclusion of the
fiftieth subject and only if groups became unbalanced
by two or more subjects in the stratified categories.
Once the imbalance was corrected, we reverted back
to the randomization sequence.
The protocol was approved by the Ethics Committee
of the School of Dental Medicine, University of Geneva.
Subjects
Between March and September 2005, ;150 persons
were screened for possible enrollment in this study.
Demographic data, medical history, general health
status, and current medication usage were assessed
and recorded from eligible subjects. Participants were
selected after a review of the following inclusion and
exclusion criteria. Inclusion criteria included signed
informed consent, good general health, age 18 to
70 years, minimum of 12 scorable teeth (not counting
third molars and teeth with orthodontic appliances,
bridges, crowns, or implants), and diagnosis of chronic
periodontitis, Class II.7 The exclusion criteria included
dental professionals or dental students; any physical
limitations or restrictions that might preclude normal oral hygiene procedures (i.e., toothbrushing);
evidence of rampant dental caries; evidence of traumatic lesions at the baseline visit; peri/intraoral piercings; known allergy to the test products; therapy with
any drugs for at least 3 consecutive days within the
last 28 days that might affect the outcome of the
study (i.e., antibiotics, anti-inflammatory medications,
or phenytoin); medical condition or history requiring
prophylactic antibiotic coverage for dental treatment;
any systemic condition, significant illness, or disease
that might influence or preclude the subject’s participation in the study (e.g., acquired immune deficiency
syndrome [AIDS] or diabetes); and current or recent
(within the last 30 days) participation in any other oral
hygiene clinical study.
The subjects were asked to refrain from any elective, non-emergency dental care (e.g., prophylaxis)
over the course of the study. In the case of a dental
emergency, the subjects were allowed to seek dental
treatment and notify the investigator. Subjects were
permitted to take medications while participating in
the study provided they would not, in the opinion of
the investigator, affect the outcome of the study. All
medication usage was recorded for each subject during the study. Medications taken within the month preceding the start of the study also were recorded.
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Clinical Protocol
All selected subjects read and signed the informed
consent prior to treatment assignment. Visit 1 (day 0):
baseline measurements of plaque, gingivitis, PD, recession, and bleeding were taken by the examiner
(PG). In addition, assessments of the oral hard and
soft tissues were taken to monitor the safety of product use over the study period. Subjects were stratified and randomized to a treatment group based on
the initial number of pockets >4 mm and smoking
status. Stratification and assignment to a group was
conducted out of the view of the examiner. All subjects
received an initial debridement, limited to the removal
of supragingival plaque and hard deposits, calculus,
and stain, by one therapist (GS). All subjects received
oral hygiene instructions explaining the oral hygiene
procedures, including brushing and interdental cleaning methods, and the use of their assigned brush by
the same study therapist. Subjects in group P received
a power toothbrush;† subjects in group M received a
manual toothbrush.‡ The therapist spent the same
amount of time (15 minutes) per subject explaining
the oral hygiene procedures including brushing and
interdental cleaning methods (e.g., floss, interdental
brushes, and wood sticks). Toothbrushing was demonstrated on mouth models. Subjects were instructed
to maintain a diary to record the dates, times of brushing, and any comments and medications taken during
the study. Subjects assigned to group P were instructed
to brush according to the manufacturer’s brushing
instructions supplied with the product. Subjects assigned to the group M received instructions in the Bass
method of toothbrushing.
Visits 2 and 3: after 7 and 14 days, subjects returned
to the clinic for measurements of oral tissue safety,
plaque, gingivitis, PD, recession and bleeding. Subjects were instructed to continue brushing twice daily
and to record the dates, times of brushing, and any
comments and medications taken during the study.
Brushing instructions were reviewed.
Visit 4 (day 28): subjects returned to the clinic for
final measurements of oral tissue safety, plaque, gingivitis, PD, recession, and bleeding, and their diaries
were checked for completeness.
Upon completion of the study, the subjects were offered further periodontal therapy as ordinary patients
of the school.
Study Assessments
One examiner (PG), blinded to the treatment sequence assigned to each subject, evaluated all clinical
measurements for all subjects at all time points.
Clinical information was recorded for all scorable
teeth present, excluding third molars; teeth with crowns,
† Oral-B Professional Care Series 8000 (D18/EB17), Oral-B Laboratories,
Boston, MA.
‡ Manual toothbrush, adult, American Dental Association, Chicago, IL.
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bridges, or orthodontic appliances; and implants. Six
surfaces (mesio-facial, mid-facial, disto-facial, mesiolingual, mid-lingual, and disto-lingual) were scored on
all natural teeth in the upper and lower jaw (total of
168 possible sites).
The order of clinical measurements was as follows:
oral soft and hard tissue assessments, plaque index
(PI),8 gingival index (GI),9 PD, bleeding on probing
(BOP), distance between the cemento-enamel junction and the gingival margin, and recession.
Examination of the oral cavity included lips, tongue,
gingivae, sublingual area, inner surfaces of the cheeks,
mucobuccal folds, hard and soft palate, and pharyngeal area and cervical areas of all teeth. Assessments
included color, texture, soft tissue abrasion, and any
irregularities. Any gross effects on hard tissues and
dental restorations were noted.
PD was measured to the nearest millimeter using a
periodontal probe,§ rounding upward if the margin of
the gingiva was between markings.
BOP was recorded from the gingival sulci of all
teeth after periodontal probing. The presence of any
bleeding within 30 seconds of gentle probing was considered a positive response and given a score of 1.
Sites that did not bleed on probing were scored as 0.
Statistical Analysis
Average overall scores were calculated for PI, GI, PD,
BOP, and recession for each subject at each examination by summing the scores and dividing by the number of sites graded for that subject. In addition, the
following four subject-based parameters were generated for each examination: number of sites per subject
with PI >1, number of sites per subject with GI>1, number of sites per subject with recession >1 mm, and
number of sites per subject with PD >4 mm.
To verify baseline comparability of the two treatment groups, statistical comparisons between the
groups were made for each demographic and efficacy
variable. The differences between patients in groups P
and M were determined at each time point using the t
test (mean PI, GI, PD, and recession) and the Mann
Whitney U test (BOP and number of sites per subject
with PI >1, GI >1, recession >1 mm, and PD >4 mm).
Multiple linear regression analysis (generalized linear
model procedure) was used to study the relationship
between the individual mean values of PI, GI, PD, and
recession at day 28 (dependent variable) and the group
affiliation and the respective baseline values (predictor variables). P values <0.05 were accepted for statistical significance. The primary outcome measures
were plaque (PI), clinical signs of inflammation as determined by GI and BOP, and oral tissue safety. The secondary measures were changes in PD and recession.
Adverse events experienced by all subjects were
summarized by treatment group for each visit. Oral
656
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Table 1.

Mean (– SE) Baseline Clinical Parameters
in Groups M and P
Group M

Group P

35

35

Age (years)

49.03 – 1.86

48.71 – 1.94

Included teeth (N)

23.10 – 0.62

22.34 – 0.71

Male (%)

46

46

Smokers (%)

34

46

Mean PI

1.57 – 0.10

1.51 – 0.09

Mean GI

1.13 – 0.07

1.13 – 0.06

55 – 3

50 – 4

Mean PD (mm)

3.25 – 0.09

3.29 – 0.12

Mean attachment level (mm)

3.96 – 0.15

4.05 – 0.17

N

Sites with BOP (%)

hard and soft tissue evaluations for all evaluable subjects were summarized by treatment group.
A statistical programi was used for all statistical
analyses.
RESULTS
All 70 subjects completed the study. Reported medications were limited to the occasional use of common
analgesics for short-term relief of pain, i.e., headaches. Table 1 presents the mean baseline clinical parameters for the two groups. No significant difference
was found between the groups for any of the parameters evaluated.
Examination of the oral soft tissues during the experimental period revealed the following: a superficial
abrasion of the buccal gingiva of tooth #37 was noted
on day 14 in one subject in group P. It was no longer
visible on day 28. One subject in group M showed a
small lesion of the palatal gingiva of tooth #14, which
seemed to be due to the consumption of hard food; it
was not detected on day 28. Three subjects in group P
and three subjects in group M showed abrasions in up
to three interdental spaces at one appointment, which
obviously were linked to the use of interdental brushes
(one case was noted on day 7, one case was noted on
day 14, and four cases were noted on day 28).
Figure 1 shows the mean values (– SE) for PI, GI, PD,
and recession at baseline and days 7, 14, and 28 in the
two study groups. The mean PI was significantly lower
at day 28 in group P. Figure 2 presents the longitudinal
development of the mean numbers of sites per subject
§ PCP 12, Hu-Friedy, Chicago, IL.
i SPSS 11 for Mac OS X, SPSS, Chicago, IL.
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of the group affiliation could
not be demonstrated for these
variables. Adding the variable
smoking >10 cigarettes per day
did not improve any of these
models.
Powered toothbrushing may
have a specific advantage over
manual brushing in certain dentition areas. To examine this
possibility, each outcome variable was averaged across subjects at each site and each
time point. Figures 3 and 4 show
the topographical profile of local mean PI and BOP, the two
parameters with significant differences between toothbrushing
groups, at day 28. The general
tendency for lower PI and BOP
values in subjects using a
powered toothbrush are clearly
visible on these graphs. A closer
inspection indicated that differences between groups P and M
seemed to be particularly pronounced at the lingual aspects
of the lower arch. In this dentition segment, subjects in group
P had an average PI of 0.38
(– 0.26) at day 28, whereas
the average PI in group M was
0.69 (– 0.31).
Figure 1.

DISCUSSION
The present study compared
the effects of power toothbrushing and manual toothbrushing
when used as part of the oral hygiene regimen in patients undergoing the initial phase
of periodontal therapy. Previous studies within periodontal populations comparing powered versus manual toothbrushing focused on the maintenance phase
of therapy. One study3 showed that cleaning with a
powered toothbrush for 6 months improved clinical
conditions more than cleaning with a manual brush.
A systematic review1 determined that brushing with
an oscillating rotating toothbrush generally was better
at reducing gingivitis and plaque than manual brushing. Despite these reports, clinicians may be reluctant
to recommend powered toothbrushing during the initial
phase of periodontal therapy because of a perceived
higher risk for mechanical trauma of inflamed soft tissues. The present study did not substantiate these
concerns. Repeated examinations of the soft tissues of
the 35 subjects using powered toothbrushes revealed

Full-mouth mean PI (A), GI (B), PD (C), and recession (D) (– SE) at baseline (BL) and days 7, 14,
and 28 in the powered (d) and manual (s) toothbrushing groups. Significance of differences between
groups were tested at each time point using the t test.

with BOP, with PI >1, GI >1, PD >4 mm, and recession
>1 mm at baseline and at days 7, 14, and 28. Group P
had a significantly lower mean number of sites with
BOP and sites remaining with PI >1 at days 14 and
28. Differences in the mean GI, the number of sites
with GI >1, mean recession, mean PD, and the number
of pockets >4 mm were not significant.
In both groups, all subjects showed a marked decrease in PI, and most subjects showed an improvement in mean PD, BOP, and GI. The changes in
mean recession were less impressive. Multiple linear
regression analysis showed that a subject’s assignment to group P (P = 0.01) and a low mean baseline
PI (P = 0.005) had a significant beneficial effect on
mean PI at day 28 (R2 = 0.2). Mean baseline values
of GI, PD, and recession also had an effect on the
values measured at day 28, but a significant influence
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Figure 2.

Percentage of sites with BOP (A) and mean number of sites per subject with PI >1 (B), GI >1 (C), PD >4 mm (D), and recession >1 mm
(E) (– SE) at baseline (BL) and days 7, 14, and 28 in the powered (d) and manual (s) toothbrushing groups. Significance of differences between
groups were tested at each time point using the Mann-Whitney U test.

signs of abrasion that may have been caused by
brushing in only one case, at one spot, and only at
one time point. Three subjects in group P and three
subjects in group M showed additional signs of soft tissue abrasion. In these instances, interdental cleaning
methods were the obvious cause.
In the present study, subjects using a power toothbrush during the initial treatment phase reduced
supragingival plaque to lower levels than subjects using a manual brush. As a result, they also tended to
have a lower mean incidence of BOP. It was pointed
out previously that the interpretation of results from
short-term studies may be confounded by the possibility of a ‘‘novelty effect’’ of the electric brush.10 Although we cannot exclude the contribution of a gadget
effect to the better results in subjects using a powered
brush, the following points suggest that the differences between groups P and M cannot be attributed
658

solely to this phenomenon. First, the clinical benefits
of the same powered brush used in our study were
demonstrated in the previously mentioned study with
a 6-month follow-up.3 Second, the differences between
groups P and M were not equally large in all dentition
areas. As Figure 3 indicates, the marked differences
in favor of powered brushing in some areas (e.g., lingual surfaces of mandibular premolars and canines)
were not due to a particularly thorough use of the powered brush, but rather to the poor plaque-removing
performance of manual brushing. Third, an equal
amount of time was used to explain oral hygiene
procedures with the powered or manual brush. Furthermore, the subjects’ diaries collected at the end
of the study indicated that the participants in both
groups had invested a similar amount of time in
brushing, demonstrated a similar level of compliance,
and all completed the study.
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Figure 3.
Topographical profile of local mean PI at day 28 on the buccal
(top panel) and lingual (bottom panel) aspect. Values for the
powered toothbrushing group are indicated as a red line; the blue
area represents those for the manual toothbrushing group. M = molar;
P = premolar; C = canine; I = incisors.

Our finding of a specifically better performance of
powered brushing on the lingual surfaces of mandibular premolars and canines is in agreement with the
previous study3 in periodontal maintenance patients;
it also showed a specific advantage of the powered
method on lingual mandibular surfaces.
Although the present study was able to demonstrate differences in PI and BOP, no significant differences were found in GI, PD, or recession. In this
context, it may be useful to recall work published in
the last century that showed the importance of proper
oral hygiene to the clinical success of periodontal
therapy.11-14 Conversely, other studies15-17 demonstrated the limited therapeutic effect of toothbrushing
alone on the disease process in deep periodontal defects. Obviously, the primary role of oral hygiene is
not necessarily to remove the cause of periodontal
disease in the pocket, but rather to prevent its return
after appropriate subgingival therapy. Thus, when
evaluating the effects of various oral hygiene procedures during the initial phase of therapy, differences
in the plaque-removing capacity and the effects on
soft tissue surfaces are more important than differ-

Figure 4.
Topographical profile of local mean BOP at day 28 on the buccal
(top panel) and lingual (bottom panel) aspect. Values for the powered
toothbrushing group are indicated as a red line; the blue area
represents those for the manual toothbrushing group. M = molar;
P = premolar; C = canine; I = incisors.

ences, or lack thereof, in the main outcome variables
of the overall periodontal therapy.
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